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South Dakota State Univers ity 
Brookings, South Dakota 
Department of Animal Science 
Agricultural Experiment Station A.S. Series 65-23 
Supplemental Lys ine in Rat ions or Drinking Water 
for Growing-Finishing Swine 
R. w. Seerley and J. W. McCarty 
The lysine content of corn and barley is relatively low and pigs need a 
higher level in their ration to meet their daily requirements. Protein sources 
such as soybean meal are used to provide the necessary amino acids in the 
ration. Since the protein sources are expensive, the quantity added in a 
ration is  generally just adequate to meet the animal' s requirement. Most amino 
acids are more than adequate in rations with s oybean meal, but lysine is usually 
on the borderline or the most limiting amino acid. Consequently, there have 
been many experiments conducted to improve growth rate by adding supplement al 
lysine in the ration. Previous research at this station (A.S. Mimeo Series 63-7) 
indicated better p ig performance when lysine was added to the ration. However, 
the small improvement in feed efficiency did not offset the additional cost of 
the lysine. 
Lysine has been used in experimental tests to supplement low protein rations, 
but this  approach has not been economical either. The situation is somewhat 
similar, yet different too, with barley. Some feeders claim their barley is  
testing 13 to 15 percent crude protein. Finishing pigs require only 12 percent 
crude protein in their diet providing the essential amino acids are adequate. 
Barley fed to  finishing pigs without a rich protein feed would be adequate in 
a few essential amino acids, borderline with histidine , isoleucine, and threonine , 
but low with methionine, tryptophan and especially lysine. Therefore, some 
protein source should be fed with the high protein barley. The North Dakota 
Experiment Station showed that several protein feeds can be used with barley and 
the percent of these feeds in the ration can be low. 
The object ives of the following experiments were: ( 1) to study the 
influence of supplemental lysine in the water for both good and poor quality 
protein rations and ( 2) to study the influence of supplemental lysine in feed or 
water for barley rations fed in both meal and pelleted form. 
Trial 1 
This trial was conducted using two replicate s of 12 treatments. Seventy-two 
Duroc, Hampshire, Yorkshire and crossbred pigs were selected and allotted on the 
basis of breed, weight and sex and then randomly assigned to treatments. The 
experimental treatments were: 
Lot 1 and 7 Corn-soybean ration• 16% crude protein 
Lot 2 and 8 Com-soybean ration , 12% crude protein 
Lot 3 and 9 Same as 1 and 7 plus 2 gm. lys ine per gallon of water 
Lot 4 and 10 Same as 2 and 8 plus 2 gm. lys ine per gallon of water 
Lot 5 and 11 Same as 1 and 7 plus 4 gm. lysine per gallon of water 
Lot 6 and 12 Same as 2 and 8 plus 4 gm. lysine per gallon of water 
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Lot 13 and 19 Com-corn gluten meal ration, 16% crude protein 
Lot 14 and 20 Corn-com gluten meal ration, 12% crude protein 
Lot 15 and 21 Same as 13 and 19 p lus 2 gm. lysine per gallon of water 
Lot 16 and 22 Same as 14 and 20 p lus 2 gm. lysine per gallon of water 
Lot 17 and 23 Same as 13 and 19 p lus 4 gm. lysine per gallon of water 
Lot 18 and 24 Same as 14 and 20 p lus 4 gm. lysine per gallon of water 
Pigs were raised in confinement at the university swine farm. They were 
fed and watered ad libitum. The rations used in the experiment are shown in 
table 1. 
Ingredient 
Ground yellow corn 
Soybean meal (44%) 
Dicalciurn phosphate 
Limestone 
T.M. salt, hi zinc 
Vitamin-antibiotic 
Ground yellow corn 
Corn gluten meal 
Dicalcium phosphate 
Limestone 
Table 1. Percent Compos ition of Rations 
Percent Crude Prote in 
Grower1 Finisher 
16 12 12 
Com-Soybean Meal Rations 
780 873 876 
194 100 100 
13 15 15 
7 6 3 
5 5 5 
premix2 + + + 
Com-Corn Gluten Meal Rations 
752 861 864 
220 110 110 
15 17 17 
6.5 5.5 3 
T.M. salt, hi zinc 5 5 5 














1 Grower rations were fed t o  approximately 110 lb. body weight. 
2 Premix provided 2 mg. of riboflavin, 4 mg. of pantothenic acid, 9 mg. niacin, 
10 mg. of choline chloride, 5 mcg. of vitamin s12, 113 5  I.U. of vitamin A, 
336 I .U. of vitamin D, and 5 mg. of chlortetracycline per pound of ration. 
Results. Summaries of the results with the two types of rations are shown 
in tables 2 and 3. There was a large difference in the effect of the com-s oybean 
meal rations and the com-corn gluten meal rations. The corn-com gluten meal 
rations were not palatable and the pigs sorted out the gluten meal and refused 
to eat it. 
There were rather significant differences in daily gain and feed efficiency 
between groups of pigs fed the various com-soybean meal rations (table 2). Pigs 
fed the higher crude protein ration gained faster than pigs fed the lower protein 
ration, but the difference between the two rations was less when 4 grams of 
lysine were fed per gallon of water. Lysine in the water appeared to be an 
effective way to improve the diet. Average dai ly gain was faster with each 
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Table 2. Supplemental Lysine for Corn-Soybean Diet 
2 gm. Lysine 4 gm. Lysine 
Plain Water Per Gal . Water Per Gal.  Water 
16% Crude 12% Crude 16% Crude 12% Crude 16% Crude 12% Crude 
Treatment Protein Protein Protein Protein Protein Protein 
Lot numbers 1,7 2,8 3,9 4,10 5 ,11 6,12 
No. of pigs l 3 3 3 3 3 3 
2 3 3 3 3 3 3 
Av. initial wt. , lb. l 57. 3  59. 0 51. 7 73 . 3  57 . 0  70 . 3  
2 66 . 3  60 . 3  61.  7 65. 3 55. 0  59 . 3  
Av. 61. 8 59 . 7  56 . 7  69 . 3  56 . 0  64. 8 
I\) Av. final wt, lb. l 202. 0 172. 3 200 . 0  200 . 0  200 . 0  202. 7 
I\) 2 199 . 7  16 8 .  7 200 . 1  199 . 0  201. 7 200 . 7  w 
Av. 200 . 8  170 . 5  200 . 3  199 . 5  200 . 8  201. 7 
Av. daily gain, lb. 1 1. 46 1. 14 1. 81 1. 60 1. 81 1. 6 8  
2 1. 69  1 . 27 1. 70 1. 6 3  1. 7 9  1 . 79 
Av. 1 . 56 1 . 20 1. 75 1. 62 1. 80 1. 73  
Av. daily feed, lb. l 4. 82 4 . 65 5 . 83 5 . 53 4 . 86 5 . 36 
2 5 . 34 4 . 58 5 . 40 5 . 28 4 . 37 6 . 19 
Av. 5 . 05 4 . 62 5 . 62 5 . 40 4 . 61 5 . 77 
Feed per lb. gain, lb. 1 3 . 30 4 . 06 3,22 3 . 45 2. 6 8  3 . 20 
2 3 . 16 3 . 60 3 . 19 3 . 24 2 . 44 3 . 46 
Av. 3 . 24 3 . 83 3 . 21 3 . 34 2. 56 3 . 33 
I ! - 4 -increasing leve l of lysine in the water.  Pigs fed 4 grams of lysine per gallon of water gained 15 percent and 44 percent faster than pigs fed the untreated water and 16 and 12 percent ration s ,  respectively .  P igs fed the low protein 
ration and untreated water were finally stopped after a long period due to  slow 
growth. Their average dai ly gain probably would have been slightly faster if 
they had been permitted to stay on test until they averaged 200 pounds . The 
difference s in daily gain were much larger than anticipated,  thus it is not wise 
to draw conclusions from these results , especially with the number of animals 
used in the trial. On the basis of these pre liminary results , more trials will 
be conducted. 
Feed required per pound of gain was about . 5  pound less when lysine was fed 
in water with the low protein rations.  Pigs fed the 16 percent crude protein 
ration and 4 grams of lysine per gallon of water required only 2 . 56 pounds of 
feed per pound of gain . More research may prove this value is lower than the 
average effect of the treatment , although both replicate groups were very 
efficient. 
Pigs fed the corn-com gluten meal rations were removed from the trial 
before they reached 200 pounds because of the unpalatable nature of the ration 
(table 3) . The pigs were gaining s lowly and they were sorting and wasting the 
feed. The feed wasted and s low growth were the major factors involved in the 
poor feed uti lization . A lthough there was variation in the average dai ly gains , 
the average valuesof both rep licates showed some advantage with the lysine in the 
water. 
Trial 2 
Trial 2 was conducted at the North Central Substation , Eureka , using 
crossbred pigs produced in the SPF herd at that station .  Experimental animals 
were 144 barrows and gilts , all by the same sire assigned to eight lots of 18 
pigs each according to litter , weight , and sex. Pigs were fed and raised in 
pasture lots of approximately one-third acre size .  Each lot was equipped with 
a portable house , water fountain and se lf-feeder . At the termination of the 
trial period , barrows weighing 205 pounds or more were slaughtered for the 
colle ction of carcass data. 
The ration treatments included: 
1 .  Control ration , at recommended nutrient levels 
2 .  Low protein , control 
3 .  Low protein , supplemented with lysine mixed in the feed 
4 .  Low protein , supplemented with lysine in the drinking water 
In addition to these different ration combinations , the rations were also fed in 
both meal and pelleted form. The composition of the rations is shown in table 4 .  
For the growing period these rations were planned to  include 16 percent and 12 
. percent prote in respectively for the control and low-protein rations . For the 
finishing period the control ration was 13 percent prote in with the low protein 
ration desirably at 10 percent protein . However , since barley is relatively 
high in protein , supplementation for the purpose of protein quality resulted in 
a ration of approximate ly 12 percent protein . 
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Table 3 .  Supplemental Lys ine for Com-Corn Gluten Diet 
2 gm. Lysine 4 gm. Lysine 
Plain Water Per Gal. Water Per Gal. Water 
I6% Crude 12% Crude 16% Crude 12% Crude 16% Crude 12% Criiae 
Treatment Protein Protein Protein Protein Prote in Protein 
Lot numbers 13 ,19 14,20 15 ,21 16 ,22 17 ,23  18 .24 
No. of pigs 1 3 3 3 3 3 3 
2 3 3 3 3 3 3 
Av. initial wt •• lb. l 72 . 3  58 . 7  60 . 7  59 . 0  68 . 0  62 . 7  
2 58 . 7  65. 3  54. 7  56. 7  70 . 7  58 . 3  
Av. 65. 5  62 . 0  57 . 7  57 . 8  69 . 3  60 . 5  
N Av. final wt., lb. l 154 . 0  9 3 . 3 157 . 0 104. 0  156. 3 146 . 0  
+: 2 125 .  7 150 . 7  108 . 7  149 . 3  152 . 3  151 . 3  01 
Av. 139 . 8 122 . 0  132 . 8  126. 7  154.  3 148 .  7 
Av. daily gain , lb. 1 1. 34 0 . 41 1. 40 0 . 53 1 . 16 1 . 10 
2 o . 79 1 . 12 o . 64 1 . 17 1. 07 1 . 22 
Av . 1 . 02 0 . 75 0 . 98 0 . 84 1 . 12 1 . 16 
Av. daily feed , lb. 1 5 . 2 8  2 . 36 3 . 62 3 . 35 4 . 16 3 . 95 
2 3 . 50 4 . 2 3  3 . 16 4 . 38  3 . 96 4 . 43 
Av. 4 . 24 3 . 25 3 . 37 3 . 85 4 . 06 4 . 19 
Feed per lb. gain , lb. l 3 . 94 5 . 8o 2 . 60 6. 33 3 . 58 3 . 60 
2 4 . 44 3 .  77 4 . 98 3 . 73 3 . 69 3 . 62 
Av. 4 . 17 4 . 36 3 . 45 4 . 58 3 . 63 3 . 61 
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Table 4 .  Percent Composition of Rations , Trial 2 
Grower Finisher 
Ingredients Control Low Protein Control Low Protein 
Barley 823 932 908 956 
Soybean meal ( 44%) 150 40 70 20 
Dicalcium phosphate 15 15 11 11 
Ground limestone 5 5 4 5 
Trace mineralized salt 5 5 5 5 
Vitamin-antibiotic premi� 2.5 2.5 2.5 2.5 
Lysine None 2/ None 2/ 
1/ Each pound of ration contained 1500 u.s.P. units vitamin A ,  150 I.U. vitamin 
D ,  1 mg. riboflavin , 2.5 mg. D-pantothenic acid , 7.5 mg. niacin , 50 mg. 
choline , 5 mg. vitamin B12 and 5 mg. oxytetracycline. 
2/ Lysine mixed with dry ration at the rate of one pound perthousand pounds of 
feed. Lys ine was added to the drinking water at the rate of 2 gm. per gallon 
of water. 
Results. The performance of the p igs by treatment is shown in table 5. 
Pigs fed the low protein ration pelleted and including lysine (lot 7) gained the 
most rapidly and were also the most efficient in feed usage. This ration was 
also among the least costly. The low protein rations without lysine (lots 6 and 
2) were the least costly rations but also re sulted in the lowest average daily 
gains and the poorest feed efficiency. Gains by pigs on both normal and low­
protein control rations were less affected by physical form--meal or pellets-­
than were pigs fed rations including lysine. The combination of pellets and 
added lysine produced the greatest daily gains and also the most efficient 
gains. 
For all treatment comparisons except the two low-protein rations , pigs fed 
pellets gained more rapidly than pigs fed meal rations. Pigs fed pellets 
consistently required less feed per pound of gain than pigs fed meal rations. 
Except for p igs in lot 7, however , the additional gain was not sufficient to 
offset the added cost of pelleting the ration. When data were pooled over 
treatments to compare performance of pigs on meal or pelleted rations , the daily 
gains were 1.71 lb. per day and 1.78 lb. per day for pigs fed meal and pellets, 
respectively. Feed per pound of gain was 3.73 lb. for meal-fed p igs and 3.47 
lb. for pellet-fed pigs. 
The effect of treatment , disregarding physical form of the ration , is 
shown in table 6. Differences among treatments were not large. Although low­
protein rations supplemented with lysine resulted in as rapid and more efficient 
gains than the control rations in this trial , this supplementat ion proved to be 
a relatively expensive means of producing such improvement. Pelleted barley 
rations with a relatively low level of protein supplementation are satisfactory 
for swine. 
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Table 5. Performance of Pigs by Treatment 
Low Protein 
Control Control L;lsine in Feed Lysine in Water 
Ml/ PY l1 p M p M p 
Lot number 1 5 6 2 3 7 8 4 
Number of pigs 18 18 18 18 18 18 18 18 
Av. initial wt., lb. 59 61 59 60 61 60 59 59 
Av. final wt., lb. 198 200 195 195 193 208 196 201 
Av. daily gain, lb. 1. 74 1. 77 1.72 1.69 1.69 1.87 1.69 1. 78 
rv Av. daily feed, lb. 6.50 6.25 6.60 6.03 6.32 6.19 6.10 6.22 en -...! 
I 
Feed per lb. gain, lb. 3.74 3.54 3.84 3.56 3.75 3.31 3.60 3.50 
Feed cost/cwt. gain, $ 10.10 10.26 9.59 9.60 10.29 9.75 10.63 10.97 
}I Meal form of ration. 
I Pelleted ration. 
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Table 6. Effects of Treatment 
Control Low Protein 
16% Crude Lysine Lysine 
Protein No L ysine in Feed in Water 
Av . daily gain, lb. 1.75 1.71 1.78 1. 73 
Feed per lb. gain, lb .  3.64 3.70 3.52 3.55 
Feed cost per cwt. gain, $ 10.18 9.59 10.0l 10.80 
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